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L Resubmission of Documents 

The 1449 form for this fourth information disclosure statement (IDS) re-hsts 
Documents B31-B40, C24 and C26 which were originally included on the second IDS 
submitted in the present application, the IDS dated June 19, 2002. The outstanding 
Office Action states that these documents were not considered by the examiner either 
because no English language translation was provided (B31-B40) or because a copy 
was not attached (C24 and C26). 

The 1449 form submitted herewith indicates that B31 is a Japanese language 
equivalent of B20 that was previously considered by the examiner, B35 is a Japanese 
language equivalent of B23 that was previously considered by the examiner, B36 is a 
Japanese language equivalent of B49 submitted herewith, and B37 is a Japanese 
language equivalent of A32 submitted herewith. English language translations of 
B32-B34 and B38-B40 are submitted herewith. Copies of C24 and C26 are also 
submitted herewith. The examiner is respectfully requested to consider documents 
B31-B41, C24 and C26 as well as the new documents listed on the fourth 1449 form. 



IL Concise Explanations of Relevance of New Documents 

A35 Clark, US 5,597,797 
A37 AttieetaL, US 5,646,113 
A38 Clark etal., US 5,661,122 
A40 Bunting et al., US 5,935,924 

C63 Delgado et al., "Quantitative Analysis of Polyethylene Glycol (PEG) in PEG- 
Modified Proteins/Cytokines by Aqueous Two-Phase Systems" 

C81 Lu and Felix, "PEGylated Peptides II Solid-Phase Synthesis of Amino-, 
Carboxy- and Side-Chain PEGylated Peptides" 

C92 Truitt et al., "Pharmacodynamic and Preliminary Pharmacokinetic Evaluation 
of Pegylated Derivatives of Interferon-a2a" 

C94 Watson et al., "Matrix-Assisted Laser Desorption Mass Spectrometric 
Analysis of a Pegylated Recombinant Protein" 

C95 Yamasaki et al., "Modification of Recombinant Human Granulocyte Colony- 
Stimulating Factor (rhG-CSF) and Its Derivative ND 28 with Polyethylene 
Glycol" 

A declaration under 37 C.F.R. §1.131 to antedate these documents is 
submitted herewith. 

B56 Capon et al., WO 90/05534 
B58 Carlsson et al., WO 93/00109 

These two published applications describe pegylated CD4 (B56) and growth 
hormone (B58), respectively. The experiments at page 9, lines 13-35 of B56 and at 
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page 19, lines 5-14 of B5 8 were repeated. Copies of memos describing the analysis 
of products of the experiments are attached at the end of the copies of the two 
appHcations submitted herewith. 

C66 Francis et al., "PEG-cytokines: Improved Pharmaceutical Properties and 
Dissociation of Individual Bioactivities" 

C76 KnusH et aL, "Polyethylene Glycol (PEG) Modification of Granulocyte- 
Macrophage Colony Stimulating Factor (GM-CSF) Enhances Neutrophil 
Priming Activity But Not Colony Stimulating Activity" 

C82 MaHk et al., "Polyethylene Glycol (PEG)-Modified Granulocyte-Macrophage 
Colony-Stimulating Factor (GM-CSF) with Conserved Biological Activity" 

These docimients appear to describe a body of work by a research group 
involving coupling of MPEG to proteins and to GM-CSF specifically. The articles 
indicate that, when fractionated, a preparation of PEG-GM-CSF showed peaks 
corresponding to PEGi -GM-CSF and PEG2-GM-CSF and shoulder to PEG3-GM- 
CSF, respectively. 

B50 Shadle et al. EP 402 378 B 

This application describes chemical modification of colony stimulating factor- 
1 with polymers to increase its circulating half-life. It states the protein is conjugated 
to the polymer via free amino groups, preferably only one or two in order to minimize 
loss of biological activity. It later states the residues to be conjugated may be e-amino 
groups or a free amine group at the N-terminus. 

C55 Acharya et al., "Schiff Base Adducts of Glyceraldehyde with Hemoglobin: 
Differences in the Amadori Rearrangement at the a-Amino Groups" 

C64 DiDonato et aL, "Selective Carboxymethylation of the a-Amino Groups of 
Hemoglobin: Effect on Functional Properties" 

C56 Acharya et aL, "Reductive Hydroxyethylation of Hemoglobin A: Functional 
Properties of Hemoglobin A Selectively Hydroxythylated or 
Dihydroxypropylated at the a-Amino Groups" 

C57 Acharya et aL, "Selectivity in the Modification of the a-Amino Groups of 
Hemoglobin on Reductive Alkylation with Aliphatic Carbonyl Compounds: 
Influence of Derivativation on the Polymerization of Hemoglobin S" 

These publications appear to describe a body of work by a research group 
involving coupling of a-hydroxyaldehyde to hemoglobin. The group obtained 
preparations of hemoglobin that contained, among more highly modified species, a 
hemoglobin species modified only at the N-terminus. In the C64, the authors state 
"we demonstrate, through proper choice of pH and ratios of reactants, preferential 
reductive alkylation of the NH2-terminal residues of the hemoglobin chain is 
possible." 

B5 1 Nakano, EP 426 488 B 

This patent discloses superoxide dimutases modified via their amine 
functional groups with residues of a polyoxyalkylene polymer such as polyethylene 
glycol,. 



A39 Hakimi et al. US 5,747,646 
B52 Hakimi etal. EP510 356A1 



The patent and related application describe polyethylene glycol protein 
conjugates. They state in a preferred embodiment one polyethylene glycol unit is 
conjugated to the protein and that such a conjugate can be obtained even when there 
are two or more free amino groups. They go on to state the activated PEG compound 
will react first with one of the free amino groups and that by regulating the 
concentration of the reagents such as the protein and reaction conditions, one can 
regulate the degree of pegylation of the free amino groups contained within the 
protein. 

A41 Offord et al. US 6,673,347 

This patent describes polypeptide and protein derivatives and processes for 
preparation of the derivatives. The polypeptides or proteins may be derivatized with a 
polymeric compound. The polymeric compound may be attached to the amino 
terminus of the polypeptide or protein. 

A3 1 Bayer et al., US 3,772,264 
B48 Obermeier et al., DE 2930542 

C62 Das et al., "New Model Visual Pigments, Spectroscopy of Poly(ethylene 

glycol) Peptide Schiff Bases of Retinal" 
C65 Ehrat and Luisi, "Synthesis and Spectroscopic Characterization of frisulin 

Derivatives Containing One or Two Poly(ethylene oxide) Chains at Specific 

Positions" 

C80 Xu and Fehx, "Pegylated Peptides J: SoHd-Phase Synthesis of N^-Pegylated 

Peptides Using Fmoc Strategy" 
C84 Neubauer et al., "Lifluence of Polyethylene Glycol Insulin on Lipid Tissues of 

Experimental Animals" 

These describe peptides or proteins that are PEGylated through the a-amino 
group at their N-terminus, while reactive £-amino groups had been protected to 
prevent PEG attachment at those e-amino groups. 

C78 Kunitani et al., "On-Line Characterization of Polyethylene Glycol-Modified 
Proteins" 

This article describes preparations of PEG — IL-2 that when subject to 
chromatography include 1.0 PEG. 

C71 Katre et al., "Chemical Modification of Recombinant Interleukin 2 by 

Polyethylene Glycol Increases Its Potency in the Murine Meth A Sarcoma 
Model" 

C72 Katre, "Immunogenicity of Recombinant IL-2 Modified by Covalent 
Attachment of Polyethylene Glycol" 

C75 Knauf et al., "Relationship of Effective Molecular Size to Systemic Clearance 
in Rats of Recombinant Interleukin-2 Chemically Modified with Water- 
Soluble Polymers" 



These articles representing a body of work by a research group describe PEG- 
rIL-2 preparations that include species with one PEG/rIL-2. 

B55 Katre and Knauf, WO 87/00056 

This application describes a 1-mer PEGylated ricin A that retained translation 
inhibition activity approaching free ricin A while 2-mer and higher-mer PEGylated 
ricin A showed greatly reduced translation inhibition activity. It goes on to state that 
it may be necessary to PEGylate ricin A to produce only 1-mers. 

C74 Koide and Kobayashi, "Modification of Amino Groups in Porcine Pancreatic 
Elastase with Polyethylene Glycol in Relation to Binding Ability Towards 
Anti-Serum and to Enzymic Activity" 

This article describes modified elastase with one substituted amino group. 

C96 Yoshinaga et al., "Effects of Polyethylene Glycol Substitution on Enzyme 
Activity" 

C97 Zalipsky and Lee, "Use of Functionalized Poly(Ethylene Glycol)s for 
Modification of Polypeptides" 

This article, and book chapter that cites to the article, refer to an alkaline 
phosphatase with PEG substitution at one site. 

C79 Kurfiirst, "Detection and Molecular Weight Determination of Polyethylene 
Glycol-Modified Hirudin by Staining after Sodium Dodecyl Sulfate- 
Polyacrylamide Gel Electrophoresis" 

This article describes a PEG-hirudin complex with one PEG attached. 

C61 Cunico et al., "Characterization of Polyethylene Glycol Modified Proteins 
Using Charge-Reversed Capillary Electrophoresis" 

This article describes mono-PEG species of a tripeptide and of myoglobin. 

C70 Jiang and Dalton, "Chemical Modification of the Hydroxylase of Soluble 

Methane Monooxygenase Gives One Form of the Protein with Significantly 
Increased Thermostability and Another That Functions Well in Organic 
Solvents" 

This article describes the covalent modification of hydroxylase with PEG. 

C73 Kita et al., "Characterization of a Polyethylene Glycol Conjugate of 
Recombinant Human Interferon-y" 

This article describes PEG IFN-y with two PEGs attached, one at the N- 
terminal amino group and another at either lysine 129 or 131. 



C77 Kropachev et al., "Certain Properties of Insulin Modified with Synthetic 
Polymers" 

The article describes polymer-insulin products in which polymer bonding at 
the lysine £-amino group was always observed. 

C85 Nho et al., "PEG-Modified Hemoglobin as an Oxygen Carrier" 

This article describes various PEG-hemoglobin conjugates. 

A33 Zalipsky, US 5,324,844 
A36 Zalipsky, US 5,612,460 • 

C59 Berger and Pizzo, " Preparation of Polyethylene Glycol-Tissue Plasminogen 

Activator Adducts That Retain Functional Activity: Characteristics and 

Behavior in Three Animal Species" 
C67 Harris and Wiser, "Characterization of Products Formed From Reaction of 

Polyethylene Glycol Acetaldehyde with Various Bases" 
C68 Jackson et al., "Synthesis, Isolation, and Characterization of Conjugates of 

Ovalbumin with Monomethoxypolyethylene Glycol Using Cyanuric Chloride 

as the Coupling Agent" 
C86 Nucci et al., "The Therapeutic Value of Poly(ethylene glycol)-Modified 

Proteins" 

C87 Pedder, "Pegylation of Interferon Alfa [sic]: Structural and Pharmacokinetic 
Properties" 

C89 Poznansky and Juliano, "Biological Approaches to the Controlled Delivery of 

Drugs: A Critical Review" 
C90 Smith et al., "Receptor Binding Studies of Polyethylene Glycol (PEG) 

Modified Granulocyte-Macrophage Colonly Stimulating Factor (GM-CSF) 

with Dissociated Biological Activites" 
C91 Tanaka et al., "Pharmacokinetics of Recombinant Hunian Granulocyte 

Colony-Stimulating Factor Conjugated to Polyethylene Glycol in Rats" 
C93 Wang et al., "Polyethylene Glycol-Modified Chimeric Toxin Composed of 

Transforming Growth Factor a and Psuedomonas Exotoxin" 
C98 Zimmerman et al., "Schedule Dependency of the Antitumor Activity and 

Toxicity of Polyethylene Glycol-Modified Interleukin 2 in Murine Tumor 

Models" 

These documents describe conjugates with multiple PEG molecules. 

C60 Brygier et al., "Covalent Attachment of Poly(ethyleneglycol) to Peptides and 
Proteins: Reevaluation of the Synthesis, Properties, and Usefulness of 
Carbonylimidazol- 1 -yl-Methoxypoly(ethyleneglycol) 

This article states "it is suggested that carbonylimidazol- 1-yl-mPEG may be 
best used to modify a-amino terminal function of proteins selectively." 

C69 Jentofl and Dearbom, "Protein Labeling by Reductive Alkylation" 

This article states reductive alkylation is a versatile method for derivatizing 
proteins. 



A34 Tarn, US 5,589,356 



This patent describes methods for the chemical Ugation of peptides. 

C83 Nathan et al., "Copolymers of Lysine and Polyethylene Glycol: A New 
Family of Functionalized Drug Carriers" 

This article describes copolymers of lysine and polyethylene glycol (PEG- 
Lys)n in which each PEG-Lys has reactive pendent group, the carboxylic acid group 
of the lysine residues. The reactive pendent groups are stated to be used for 
derivatization, cross-linking or conjugation with other molecules. Other molecules 
exemplified are penicillin V and cephradine. 

B53 Carmichaeletal.,EP567 566Bl 

B57 Thompson et al., WO 92/16221 

B59 Cox etal., WO 94/12219 

B61 Cox et al., WO 95/32003 

C58 Benhar et al., "Psuedomonas Exotoxin A Mutants" 

These documents describe PEG attachment to proteins through cysteine 
residues. 
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